Awareness during anaesthesia is uncommon (~0.1%), but causes significant anxiety, dissatisfaction and morbidity for patients. Several electroencephalographic monitors hold promise as monitors for awareness. We therefore conducted a survey to evaluate patients' knowledge of and attitudes towards awareness and monitors of anaesthetic depth. Two hundred consenting, preoperative patients completed a seven-item questionnaire. The median number of previous operations was 2 (inter-quartile range, 1-5). Thirteen patients reported an experience which they thought might be awareness (2% of operations performed on the cohort). Only 56% of patients had heard about awareness before and many (35%) of these had heard about it in the media. Many (35%) were uncertain about what might cause awareness. Many (42.5%) were anxious about awareness: female sex and not having heard about awareness before were significant predictors of anxiety. Nevertheless only 34% were willing to pay for a proven awareness monitor if they were at low risk and only 50% if they were at high risk. Perceived risk and a previous awareness experience were significant predictors of willingness to pay for awareness monitoring.
Awareness is defined as postoperative recall of events occurring during general anaesthesia and has an incidence of 0.1 to 0.16% in routine practice 1, 2 . The reported incidence is much higher however, in obstetric (0.9% 3 ), trauma (20% 4 ) and cardiac surgical patients (0.3% 5 ). An episode of awareness can have serious consequences for patients 6 and their anaesthetists 7 .
Several monitors of the spontaneous 8 and evoked 9 electroencephalograph (EEG) are available which hold promise as monitors for awareness. Several of the authors of this paper are currently evaluating one such monitor, the Bispectral Index (BIS; Aspect Medical Systems Inc., MA, U.S.A.) in a large randomized controlled trial in high-risk patients 10 . If the use of an awareness monitor is shown to decrease the incidence of awareness, health-care providers and patients will need to decide whether the costs of avoiding this event are justified 11 . To help us assess patients' view of awareness, we surveyed 200 preoperative patients about their knowledge of and attitudes towards awareness.
MATERIALS AND METHODS
With research ethics committee approval and written, informed consent, 200 male and female patients, aged 18 years or over, were recruited. Patients were approached in the pre-admission clinic, the day-of-surgery admission ward or the inpatient wards of the Royal Melbourne Hospital. An effort was made to select patients having the same range of surgery as the whole patient population at our Hospital. Patients were excluded if they were unable to communicate in English, because of a language barrier or cognitive deficit.
Patient age, sex, American Society of Anesthesiologists' (ASA) physical status, operation type and extent of surgery were recorded. The survey consisted of seven questions and investigated patients' knowledge and experience of awareness and attitudes towards monitors of anaesthetic depth (Appendix). Patients who had difficulty completing the survey were assisted by an investigator and this was recorded. When the survey was complete, the investigator checked the survey for missing answers and encouraged the patient to complete them. The investigators did not seek more information about the episodes reported by patients as awareness. Patients were then given an opportunity to discuss any issues raised by the survey with the investigators.
Survey data were entered onto a database and frequency distributions were generated. Summary statistics are presented as median (inter-quartile range) or count (%). Some variables were categorized according to their distribution for ease of clinical interpretation. The predictors of requirement for assistance, the age and sex distributions of patients reporting and not reporting a previous awareness experience, and the relationships between willingness to pay for awareness monitoring and various predictors, were tested using χ 2 or Fisher's exact tests. The relationship between willingness to pay and risk of awareness was tested using twosample Wilcoxon rank-sum tests.
The relationships between anxiety about awareness and various predictors were tested using univariate generalized linear models. Significant predictors and interaction terms (P<0.2) were included in a multivariate model.
All analyses were performed using Stata 6.0 (Stata Corporation, College Station, TX, U.S.A.). A P value <0.05 was considered significant.
RESULTS
Of 213 patients approached, 200 consented to participate and completed the survey (recruitment rate 94%). Assistance in completing the survey was required by 20% of patients. Older patients (P=0.0001) and ASA 3 patients (P=0.001) were more likely to require assistance.
Patients were aged 51 (37-64) years and 55% were male. Details of the surgical procedures are reported in Table 1 . The median number of previous operations was 2 (1) (2) (3) (4) (5) .
Of the patients who had had previous operations, 13 reported an experience that they perceived to be awareness (5 men, 8 women; age 53 [48-62] years). The age (P=0.62) and sex (P=0.29) distributions were not different from those not reporting awareness. The total number of operations previously undertaken on the cohort was 653: therefore the incidence of reports of awareness was 2%. Details of these awareness reports are contained in Table 2 .
Forty-four per cent of patients claimed not to have heard about awareness before completing the survey. Nine percent had heard about awareness from a doctor or nurse, whereas 35% had heard about it from the media, 7% from a relative or friend and 5% from more than one source. Five patients did not respond to this question.
The majority of patients (57.5%) were not worried about awareness at all (score=0 on 11-point scale); 32% were a bit worried (score 1-5); 6.5% were quite worried (score 6-9), and 4% were extremely worried (score=10).
Many patients were unsure about what might cause awareness ( Table 3 ). They also specified several additional causes of awareness to those listed in the question: "anxiety" or "stress" in the patient; the "power of the mind" to resist anaesthesia; the inability of anaesthetics to "totally shut down the subconscious"; and "spiritual reasons".
Younger age and knowing a cause of awareness were significant univariate predictors of preoperative anxiety (Table 4 ). Female sex, greater fitness and not having heard of awareness before were also included in the multivariate model. Female sex and not having heard about awareness were predictors of preoperative anxiety about awareness in the multivariate model. There were no significant interactions and the residuals were normally distributed ( Table 4) .
Nearly 28% of patients did not answer one or both of the questions about willingness to pay for awareness monitoring (18% simply declined to answer; 3% said they could not afford it anyway and 1.5% said that they thought the government should pay for it, whilst 4.5% said that they would pay whatever it cost, without being specific). Of those who answered the question, 50% were not willing to pay if they were at low risk and 34% were not willing to pay if they were at high risk. Patients were willing to pay significantly more for awareness monitoring if they were at high risk ($100 [$0-$500]) than if they were at low risk ($0.5 [$0-$100]) (P=0.0002) ( Table 5 ). The only significant independent predictor of willingness to pay was a previous awareness experience (highrisk for awareness: P<0.0001; low risk for awareness: P<0.0001). 65 
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DISCUSSION
The cohort was representative of the patient population in our tertiary referral hospital, in terms of age, sex, ASA physical status and types of surgery performed. The incidence of awareness as detected by patient report (2% of operations performed) was higher than recent reports 1,2 . A higher rate of awareness than the modern rate is possible if a group of older patients are surveyed about their lifetime experience of awareness. We defined all patient reports of awareness as positive without further investigation. This incidence of "perceived awareness" would be expected to be higher than the incidence of awareness in studies where patient reports that are probably not related to the period of planned general anaesthesia are excluded. Of our 13 cases of "perceived awareness", two patients were probably undergoing procedures under sedation or epidural anaesthesia (patients 6 and 7 in Table 2 ). In some others, it is unclear whether the perceived episode occurred during induction, during surgery or on awakening from anaesthesia. Nevertheless, having read the definition of awareness at the start of the survey, the patients' convictions were that these episodes constitute awareness. Many patients are unwilling or unable to clarify what happened to them with their anaesthetist following surgery 12 .
Given the extent of media interest in awareness 13, 14 , and the fact that more than 90% of patients had had previous surgery, it is surprising that only 56% of patients had previously heard of awareness. Nevertheless, more patients who had prior knowledge of awareness had acquired it from the media than from doctors or nurses.
Although many patients in our survey were uncertain about what might cause awareness, 24% thought that mistakes by anaesthetists and equipment failures could contribute. Some commentators are concerned that patients get erroneous impressions from the media about what causes awareness and the value of awareness monitoring 15 . Certainly, cases which reach the media tend to be particularly lurid in nature and often are caused by human error 13 .
Forty-two per cent of surveyed patients were concerned about awareness. Women and those who had not heard about awareness before were more likely to be anxious about awareness during their next anaesthetic. These results are consistent with previous surveys that report concern about awareness in 24 to 54% of patients [16] [17] [18] [19] . Women are consistently reported to be more concerned about complications 7, 17, 19, 20 , and previous experience of surgery does not necessarily diminish anxiety 19 . Levels of concern about awareness are similar to those about pain and postoperative nausea and vomiting, but less than concerns about the outcome of surgery 21, 22 . Our results may not be generalizable to all patients presenting for surgery as many patients are unaware that awareness occurs during anaesthesia and are therefore not worried about it. In addition, the Likert scale we used to measure "worry about the possibility of awareness", although simple, may not reflect all aspects of anxiety about awareness.
Opinion is divided about whether awareness should be raised with all patients before surgery, for fear of increasing anxiety, although there is consensus that information should be provided to patients at high risk 23, 24 . In our study, finding out about awareness for the first time during our survey was a significant predictor of anxiety. In contrast, Garden et al reported that full disclosure was effective at improving knowledge of anaesthesia and did not increase anxiety 25 . Also, insight into what is happening may be helpful in the unlikely event that an awareness episode occurs 26 . We advocate a general educational program for preoperative patients which includes information about awareness.
The "willingness-to-pay" method of cost-benefit analysis ascribes value to an intervention according to the patient's perspective. "Willingness-to-pay" was a valid and consistent measure of the value of antiemetic therapy in postoperative nausea and vomiting in American and British patients (patients were willing to pay US$56-100 for effective treatment) 27, 28 . However, such a measure must be sensitive to the local healthcare funding model. In our study, many patients were unwilling to ascribe monetary value to the intervention, and of those who answered the question, 34 to 50% were unwilling to pay anything. A perception of being at high risk, or a previous awareness experience, significantly increased the amount patients were willing to pay, which is consistent with previous reports 12, 29 . We conclude that the patients we surveyed had modest interest in paying for a proven awareness monitor.
In conclusion, this survey increases our under- standing of patients' knowledge of and attitudes towards awareness during anaesthesia. Having been informed about the risks, 42% of surveyed patients were anxious about awareness. Measured by willingness to pay, a minority ascribed significant value to an effective awareness monitor. These findings may be helpful in assessing the role of validated monitors of awareness in patient care. Support: A/Prof. Myles is supported by an NHMRC Practitioner's Fellowship.
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